Affective instability and interpersonal stress are key features of borderline personality disorder (BPD). They were shown to covary in the daily lives of patients in a recent ambulatory assessment study (Hepp et al., 2017 ) that observed comparatively larger positive associations between interpersonal stressors and negative affect in individuals with BPD than those with depressive disorders. The present study sought to replicate these findings, collecting data on hostility, sadness, fear, and rejection or disagreement events from 56 BPD and 60 community control participants for 21 days, 6 times a day. Using identical statistical procedures, the positive associations between momentary rejection/disagreement and hostility, sadness, and fear were replicated. Again replicating the original study, the rejection-hostility, rejection-sadness, and disagreement-hostility associations were significantly stronger in the BPD group. Time-lagged analyses extended the original study, revealing that rejection was associated with subsequent hostility and sadness more strongly in the BPD group, as was disagreement with subsequent hostility and fear. Though small, we argue that the observed group differences reflect meaningful pervasive responses in a daily life context. Future research should consider these when implementing affect regulation strategies that are applicable in interpersonal contexts for all individuals, but particularly those with BPD.
Affective instability is a hallmark feature of borderline personality disorder (BPD) that is theorized to result from a heightened dispositional sensitivity to emotions and marked affective reactivity to external and internal stressors (American Psychiatric Association [APA], 2013; Crowell, Beauchaine, & Linehan, 2009 ). Previous studies have identified negative interpersonal events (especially rejection) as external stressors that are associated with affective instability in BPD. In experimental studies, BPD participants reported stronger increases in negative affect (NA) following rejection compared with control participants (Dixon-Gordon, Chapman, Lovasz, & Walters, 2011; Dixon-Gordon, Gratz, Breetz, & Tull, 2013) . Ambulatory assessment (AA; see Trull & Ebner-Priemer, 2013 ) studies that collected data in BPD individuals' daily lives showed stronger associations between momentary rejection and NA in BPD than in control participants (Sadikaj, Moskowitz, Russell, Zuroff, & Paris, 2013; Sadikaj, Russell, Moskowitz, & Paris, 2010) , and positive associations between rejection and aversive tension (Stiglmayr et al., 2005) , as well as between rejection, disagreement, and NA (Chaudhury et al., 2017) . Importantly, both experimental (Beeney, Levy, Gatzke-Kopp, & Hallquist, 2014; Chapman, Dixon-Gordon, Butler, & Walters, 2015; Renneberg et al., 2012) and AA (Berenson, Downey, Rafaeli, Coifman, & Paquin, 2011; Miskewicz et al., 2015) studies also provide evidence for a more specific association between rejection and hostility/anger-like constructs.
A recent study (Hepp et al., 2017) sought to examine the specificity of such associations by simultaneously modeling three subtypes of NA (hostility, sadness, fear) and two different inter-personal stressors (rejection, disagreement) in 80 individuals with BPD and 51 depressed individuals using AA. In both groups, disagreement and rejection were positively associated with concurrent hostility, sadness, and fear at the momentary and day levels. Importantly, the disagreement-hostility associations were significantly stronger in the BPD group at both levels, as were the rejection-hostility and rejection-sadness associations at the day level. This suggested that hostile affect is particularly reactive to interpersonal stressors in those with BPD.
The present study sought to replicate these findings in a separate BPD sample and a community control (COM) group. Mirroring the original study, hostility, sadness, fear, rejection, and disagreement were assessed. The three affects were selected because they are explicitly mentioned in the Diagnostic and Statistical Manual of Mental Disorders (5th ed.; APA, 2013) affective instability criterion of BPD, which requires "a marked reactivity of mood (e.g., intense episodic dysphoria, irritability, or anxiety" (p. 663). Beyond providing a replication with a different control group, we aimed to extend the Hepp et al. (2017) findings to lagged relationships. The original study demonstrated associations between NA and interpersonal stressors only in the same time period, whereas the present study employed a modified data collection protocol that allowed us to assess the temporal ordering of NA and interpersonal stressors.
Hypotheses
Hypothesis 1: Previous AA studies have shown positive associations between momentary rejection or disagreement and general NA in BPD (Chaudhury et al., 2017; Sadikaj et al., 2010 Sadikaj et al., , 2013 , and Hepp et al. (2017) extended these findings to specific types of NA. We expected to replicate the positive concurrent associations of rejection and disagreement with hostility, sadness, and fear that Hepp et al. reported. Hypothesis 2: Previous studies using experimental (e.g., Chapman et al., 2015; Renneberg et al., 2012) and AA methods (e.g., Berenson et al., 2011; Miskewicz et al., 2015) have shown a positive association between hostility/anger-like constructs and rejection. Hepp et al. (2017) extended this to disagreement and showed some specificity for BPD. We thus similarly expected to find significantly stronger associations of hostility with rejection and disagreement in those with BPD.
Hypothesis 3: Hepp et al. (2017) focused on concurrent relationships between NA and interpersonal stressors, whereas the present study aimed to extend these to lagged relationships. We expected rejection and disagreement events to positively predict hostility, sadness, and fear at the following time point (on average, 2 hr later). We further expected this effect to be stronger in the BPD group because affect in BPD is more likely to be influenced by past interpersonal stressors because of affective instability (APA, 2013).
Method Participants
A total of 116 participants aged 18 to 45 who reported consuming alcohol at least once a week were recruited from local psychiatric outpatient clinics and community advertisements. Exclusion criteria were current treatment for alcohol use, unsuccessful efforts to reduce/stop alcohol use, past-year physiological withdrawal symptoms, current psychosis, intellectual disability, severe neurological dysfunction, or previous head trauma. Further details are reported in Lane, Carpenter, Sher, and Trull (2016) .
The BPD group included 56 individuals who met criteria for BPD, endorsed the affective instability criterion, and were currently in treatment. The 60 COM participants did not meet criteria for BPD or affective instability. BPD participants did not differ from COM participants regarding age (BPD: M ϭ 26.0, SD ϭ 7.2; COM: M ϭ 26.7, SD ϭ 7.1), t (114) (4) ϭ 7.56, p ϭ .109. Thirteen COM participants (21.7%) had a current anxiety disorder, nine (15.0%) had a current substance use disorder, one (1.7%) had a current mood disorder, and one (1.7%) met criteria for avoidant personality disorder. Thirty-six BPD participants (64.3%) had a current anxiety disorder, 29 (51.8%) had another personality disorder, 22 (39.3%) had a current mood disorder, 22 (39.3%) had a current substance use disorder, and four (7.1%) had a current eating disorder. BPD participants were more likely than COM participants to meet criteria for all of the aforementioned comorbid diagnostic categories (all ps Ͻ .035).
Procedure
Study procedures were approved by the Institutional Review Board of the University of Missouri (Protocol 1133597), and written informed consent was provided prior to in-person participation. Diagnoses were determined using the Structured Clinical Interview for DSM-IV Axis I Disorders (First, Spitzer, Gibbon, & Williams, 1995) and the Structured Interview for DSM-IV Personality Disorders (Pfohl, Blum, & Zimmerman, 1994) . Interrater reliabilities, computed for a subsample of 20 participants, were strong for the diagnosis of BPD ( ϭ 0.88), a current anxiety disorder ( ϭ .89), a current substance use disorder ( ϭ 1.00), and a current alcohol use disorder ( ϭ 1.00), and moderate for any current mood disorder ( ϭ .77).
Eligible participants completed self-report questionnaires and were taught the AA procedures during an orientation session for which they were paid $10. AA data were then collected via electronic diaries (Palm Tungsten E2 handheld computer) that participants carried for approximately 21 days (M ϭ 21.6, SD ϭ 2.1). The electronic diaries prompted participants to answer questions randomly six times a day. In addition to the random prompts, event-contingent prompts for alcohol consumption, smoking, and nonsuicidal self-injury were included. As interpersonal stressors were not assessed at the event-contingent prompts, these were not included in the present analyses. Lane et al. (2016) provides detailed information regarding the event-contingent prompts. Participants were paid up to $50 after each week in the study depending on compliance, and were also paid $10 for completing additional self-report questionnaires at the end of the study. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Compliance in this sample was high; on average, participants completed 90.3% of the random prompts.
Measures
Negative affect. At each random prompt, participants rated their momentary affect on the Positive and Negative Affect Schedule-Extended version items (Watson & Clark, 1999) . Participants indicated the level of their affect within the past 15 min (1 ϭ very slightly/not at all, 5 ϭ extremely). Beyond the general negative/positive affect items, an additional 11 items to complete the hostility (six items), sadness (five items), and fear (six items) scales were presented, and items within each of the three scales were aggregated into mean scores for each person at any given prompt. For each person, individual day means were computed by averaging all the momentary scores within a day. These day means were then averaged into a person mean. Following Shrout and Lane (2012) , we estimated multilevel reliability coefficients for each NA subscale. The reliabilities of individuals' average affect ratings across the diary period were excellent (all R KF s Ͼ .99), reliabilities of any single time point rating were good (all R 1F s Ͼ .84), and the reliabilities in the change of subscale ratings across time were adequate to good (all R C s Ͼ .72).
Interpersonal stressors. At each random prompt, participants indicated whether they had felt rejected by or had had a disagreement with their romantic partner, boss/teacher, coworker, roommate, friend, parent, sibling, child, or any other family member since last prompted (yes-no answer). The endorsements were aggregated into two dichotomous variables, indicating whether any rejection or any disagreement had occurred (as soon as participants selected rejection/disagreement for at least one interaction partner, this variable became 1; otherwise, it was coded 0). The two momentary variables were aggregated by day to obtain two variables indicating the proportion of prompts for which disagreement/ rejection was endorsed. Lastly, these day means were aggregated by person to obtain two variables indicating the proportion of days on which disagreement/rejection was endorsed. In the BPD group, 359 rejection (7.9% of prompts) and 349 disagreement (7.7% of prompts) events were reported in total. COM participants reported a total of 110 rejections (2.2% of prompts) and 167 disagreements (3.3% of prompts). Between-and within-person correlations for the NA scales and interpersonal events are presented in the online supplemental materials.
Data Analysis
The data analytic design for the replication part of the study was identical to that of the original study (Hepp et al., 2017) , employing a multivariate multilevel model (Raudenbush & Bryk, 2002) . In Model 1, momentary hostility, sadness, and fear were (simultaneously) predicted by momentary rejection and disagreement, interacted with group. Model 2 used the lagged scores of momentary rejection and disagreement (lagged by one prompt) and the difference score between current and lagged rejection/disagreement to predict current hostility, sadness, and fear (simultaneously). The lagged score was included to assess the effects of previous rejection/disagreement on current NA (which was assessed on average 2 hr later). The difference score was included because it mathematically adjusts for the current value of rejection/disagreement, and thus helps to isolate the actual lagged effects of interest. The lagged and difference scores were interacted with a group dummy.
Both models statistically adjusted for the day-and person-level scores of rejection and disagreement to ensure that we were able to isolate the momentary effects as intended. The day-and personlevel predictors were also interacted with the group variable. Both models further adjusted for the lagged criterion scores and included the covariates weekday, weekend (5:00 pm Friday through 5:00 pm Sunday), study day, and time elapsed since the participant awoke.
Momentary predictors were centered on the participant's day mean, daily predictors on the person mean, and person-level predictors on the sample mean. Random intercepts were modeled for each person and day for each of the multivariate criteria. Analyses were performed in R using the lmer function from the package lme4 (Bates, Maechler, Bolker, & Walker, 2014) . Significance tests were conducted using the package lmerTest (Kuznetsova, Brockhoff, & Christensen, 2014) . Model equations and results from power analyses for these models are provided in the online supplemental materials.
Results

Replication
The concurrent effects of rejection, disagreement, and group on NA are presented in Table 1 and illustrated in Figure 1 . Momentary rejection showed a positive association with hostility and sadness in both groups, and these associations were significantly stronger for BPD individuals (Rejection ϫ Group on Hostility: Est ϭ 0.13, ␤ ϭ 0.04, SE ϭ 0.05, p ϭ .009; Rejection ϫ Group on Sadness: Est ϭ 0.21, ␤ ϭ 0.06, SE ϭ 0.05, p Ͻ .001). Momentary disagreement was positively associated with hostility and sadness in both groups, and the association with hostility was significantly stronger for BPD individuals (Disagreement ϫ Group: Est ϭ 0.17, ␤ ϭ 0.07, SE ϭ 0.04, p Ͻ .001). Pseudo R 2 values, computed following Snijders and Bosker (2012) , indicated that 21% to 26% of random effects and residual variance in the NAs was explained by the predictors (R hostility 2 ϭ .21, R fear 2 ϭ .21, R sadness 2 ϭ .26). Table 2 presents the effects of the lagged scores of rejection and disagreement (adjusted for their difference scores) on NA. Lagged rejection showed a positive association with hostility and sadness in both groups, with significantly stronger associations in the BPD group (Lagged_Rejection ϫ Group on Hostility: Est ϭ 0.24, ␤ ϭ 0.08, SE ϭ 0.08, p ϭ .002; Lagged_Rejection ϫ Group on Sadness: Est ϭ 0.32, ␤ ϭ 0.09, SE ϭ 0.08, p Ͻ .001). Lagged disagreement was positively associated with hostility and sadness in both groups, and the association with hostility was significantly stronger in the BPD group (Lagged_Disagreement ϫ Group: Est ϭ 0.21, ␤ ϭ 0.08, SE ϭ 0.07, p ϭ .002). The association between lagged disagreement and fear was positive only in the BPD group (Lagged_Disagreement ϫ Group: Est ϭ 0.14, ␤ ϭ 0.05, SE ϭ 0.07, p ϭ .046). Pseudo R 2 was .22 for hostility, R 2 ϭ .26 for sadness, and R 2 ϭ .21 for fear. We repeated both the concurrent and lagged model adjusting for comorbid anxiety disorders in both groups and for drinking events during the random This document is copyrighted by the American Psychological Association or one of its allied publishers.
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prompts and all results replicated (see online supplemental materials).
Discussion
The present study replicated previous findings of positive associations of momentary hostility, sadness, and fear with rejection and disagreement in BPD individuals' daily lives (Hepp et al., 2017) . All six positive associations at the momentary level (rejection/disagreement each predicting hostility/sadness/fear) were replicated. These findings corroborate previous experimental and AA evidence of a positive relationship between NA and rejection (Dixon-Gordon et al., 2011 Sadikaj et al., 2010 Sadikaj et al., , 2013 , and between NA and disagreement (Chaudhury et al., 2017) , in BPD. Extending previous work, Hepp et al. (2017) and the present study included both different subtypes of NA and different types of interpersonal stressors. Importantly, we employed a multivariate model, testing the effects of rejection and disagreement on all three affects simultaneously. This not only isolates unique variance attributable to rejection and disagreement as in models with a Note. The model adjusted for lagged hostility, sadness, and fear, and the covariates weekday, weekend, study day, and time since participant awoke. Group was coded Borderline ϭ 0 for the Borderline columns, and community ϭ 0 for the community columns. Significant group differences are highlighted in boldface. SE ϭ standard error; Mom ϭ momentary; rej ϭ rejection; dis ϭ disagreement; BPD ϭ borderline personality disorder. Figure 1 . Illustration of the concurrent effects of momentary interpersonal stressors on negative affect (NA), presented by group and separately for rejection and disagreement and for each of the negative affect criteria. Parameters used to generate the plot were extracted from Table 1 . An asterisk ( ‫ء‬ ) indicates a significant difference between BPD and COM slopes. BPD ϭ borderline personality disorder; COM ϭ community control. This document is copyrighted by the American Psychological Association or one of its allied publishers.
single criterion but also adjusts model estimates and standard errors for measurement correlation within and across the criteria. Note that all interaction effects except person-level Rejection ϫ Group on Hostility remained significant after correcting for multiple testing, following Benjamini and Hochberg (1995) . The original study used a depressed control group, whereas BPD individuals in the present study were compared with COM participants. Regarding group differences, the disagreement-hostility association was replicated most closely; it was stronger in the BPD group at the momentary and day level in both the original and current study. We further replicated a stronger day-level rejectionsadness association for BPD individuals, which extended to the momentary level in the current study, in which the groups also differed. Lastly, we observed a stronger rejection-hostility association for BPD individuals at the momentary level, whereas the original study found this at the day level, corroborating previous evidence from experimental and AA studies (Beeney et al., 2014; Berenson et al., 2011; Chapman et al., 2015; Miskewicz et al., 2015; Renneberg et al., 2012) .
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In the additional lagged models, lagged rejection and disagreement showed positive associations with subsequent hostility and sadness in both groups and lagged disagreement with fear in the BPD group. Importantly, the associations for rejection-hostility, rejection-sadness, disagreement-hostility, and disagreement-fear were significantly stronger in the BPD group. Thus, in addition to the concurrent effects, interpersonal stressors were likely to impact NA that occurred on average 2 hr later. These stronger effects for the BPD group may illustrate the increased affective reactivity of BPD individuals that is postulated in theories of BPD (Crowell et al., 2009) .
It is important to note that the effect sizes for group differences in the stressor-affect associations (reported in an r metric) ranged from very small to small when considering the total variation observed across moments, days, and persons. As such, one may interpret these effects as having relatively little impact, in an absolute sense, given the myriad people, places, and contexts individuals encounter in their everyday lives. Although this is a valid interpretation, we would hesitate to minimize their meaningfulness. Hox (2010) and Snijders and Bosker (2012) warn against strict reliance on effect size estimates in clustered designs because the relative variances of the different levels are lost upon standardization. In the current data, there was generally three times the variability at the momentary level compared with the person level, and two times the variability at the daily level compared with the person level. Therefore, accounting for even small amounts of variability (e.g., 1% to 2% each) at a level of analysis in which situations are constantly changing can be quite meaningful because such effects bring continuity and consistency to otherwise diverse and random contexts (cf. Bolger, Davis, & Rafaeli, 2003) . Indeed, though BPD individuals exhibit greater reactivity to interpersonal stressors to a relatively small extent compared with community individuals, the finding that they do so consistently across contexts illustrates that it is pervasive and could contribute to their overall generalized dysfunction.
Also noteworthy is that there were some associations that were not significantly different across groups, namely (concurrent and lagged) rejection-fear and disagreement-sadness. Nevertheless, a majority of these associations were statistically significant for both groups individually. These patterns similarly parallel the findings of Hepp et al. (2017) despite different comparison groups, suggesting that although there are robust associations in a transdiagnostic sense, there are certain combinations of interpersonal stressors and emotional reactions that are stronger for those with BPD. Further investigation regarding whether such effects are similar across other comparison groups or indeed different is needed.
A major limitation of this study is that although the lagged models helped establish a time sequence of events, we cannot say that interpersonal stressors are the cause for the observed NA increases at the following time points. It is possible that other types of stressors (e.g., intrapersonal stressors, such as negative memories) or those that occurred when data were not sampled account for a proportion of the observed affective changes. The different time frames of assessment for NA and rejection/disagreement also play into this limitation: NA was assessed for "the past 15 minutes," whereas interpersonal stressors were reported "since the last prompt," rendering the temporal ordering less clear than if both had been assessed with regard to "right now" (but likely at the cost of missing the majority of interpersonal stressors). A study design with more frequent or event-contingent sampling may further elucidate this relationship, and the combination of clinical and Note. The model adjusted for lagged hostility, sadness, and fear, and the covariates weekday, weekend, study day, and time since participant awoke. Group was coded Borderline ϭ 0 for the Borderline columns, and community ϭ 0 for the community columns. Significant group differences are highlighted in boldface. SE ϭ standard error; Rej ϭ rejection; Dis ϭ disagreement; diff ϭ difference score; BPD ϭ borderline personality disorder.
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healthy control groups could establish further specificity for BPD. Future studies should also consider assessing the strength or impact of interpersonal stressors, as this may explain the magnitude of the affective change. It is possible that BPD individuals encounter more severe stressors or appraise them as such. Relatedly, the set of targeted interpersonal stressors should be extended beyond rejection and disagreement. A further potential limitation is the inclusion criterion of weekly alcohol consumption, as alcohol use may have impacted the association of interpersonal stress and NA. Likewise, the high rate of comorbidity in BPD individuals and the presence of some psychopathology in COM individuals is a potential limitation, as it is unclear how psychopathology other than BPD may have contributed to the results. To account for potential influences of alcohol use and psychopathology beyond BPD, we repeated our analyses adjusting for current anxiety disorders (the most prominent psychopathology in both groups) as well as alcohol use. In both cases, the results replicated (see the online supplemental materials). Nonetheless, even with regard to BPD pathology, our sample was somewhat selective because it included BPD individuals that were currently in treatment. Thus, we may have sampled BPD individuals that were at the more severe end of the BPD continuum, who likely exhibit the strongest associations between the constructs of interest. If we had assessed BPD pathology dimensionally, the effects might have been smaller than the interaction effects we report. Ultimately, it would be instructive to replicate the present findings using a dimensional approach to BPD pathology.
In sum, the current results and Hepp et al. (2017) suggest that rejection and disagreement are positively associated with hostility, sadness, and fear in BPD. We demonstrated this relationship in BPD individuals' daily lives at the momentary level, showing that NA is relatively higher at the same occasions that rejection/ disagreement is reported, but also that NA remains elevated at follow-up prompts that occur, on average, 2 hr later.
